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(57)Abstract 

PROBLEM TO BE SOLVED: To provide an apparatus and a method 
for manufacturing an SiC semiconductor which can deal with a 
large-area wafer and which can prevent SiC from being sublimated. 
SOLUTION: The manufacturing apparatus is provided with a wafer 
stage 6 on which an SiC substrate 1 is mounted, lamps 4 which are 
arranged in the upper part of the wafer stage 6 and which irradiate 
beams of light, reflector parts 9 which condense the beams of light 
emitted by the lamps 4 and an RF coil 8 which is arranged in the 
lower part of the wafer stage 6. The manufacturing apparatus is 
constituted in such a way that both heat treatment by the lamps 4 
and a heat treatment by the RF coil 8 can be conducted. By this 
constitution, the heat treatment by the RF coil 8 is conducted at a 
temperature at which a migration is not generated, and the heat 
treatment by the lamps 4 is conducted at a temperature at which 
the migration can be generated. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The lamp which is arranged on the wafer stage (6) in which a silicon carbide substrate (1) is carried, and 
said wafer stage, and irradiates light (4), The condensing means in which bring together the light which said lamp 
emits and which light is made to irradiate to said silicon carbide substrate (9), Silicon carbide semiconductor 
fabrication machines and equipment constituted so that it might have the RF coil (8) arranged down said wafer stage 
and the both sides of heat treatment with said lamp and heat treatment by said RF coil could carry out. 
[Claim 2] Silicon carbide semiconductor fabrication machines and equipment according to claim 1 characterized by 
having the movable gate (10) controlled by the closed state which interrupts that it is arranged between said wafer 
stage and said lamp, and said condensing means, and the light from said lamp is irradiated by said silicon carbide 
substrate, and the open condition of making it the light from said lamp irradiated by said silicon carbide. 
[Claim 3] Silicon carbide semiconductor fabrication machines and equipment according to claim 1 or 2 characterized 
by being constituted so that the light which it had [ light ] the quartz lot (11) led in the predetermined direction, 
making the light collected by said condensing means penetrate, and passed this quartz lot may be irradiated at said 
silicon carbide substrate. 

[Claim 4] While being the approach of manufacturing a silicon carbide semi-conductor using silicon carbide 
semiconductor fabrication machines and equipment according to claim 1 to 3 and forming the epitaxial layer on the 
substrate The process which prepares for said epitaxial layer what the ion implantation of an impurity accomplished 
as said silicon carbide substrate, and carries said silicon carbide substrate on said wafer stage, The silicon carbide 
semi-conductor manufacture approach characterized by activating said impurity by performing the process made to 
heat to predetermined temperature by heat treatment by said RF coil, and the process made to heat by heat 
treatment with said lamp beyond said predetermined temperature. 

[Claim 5] While being the approach of manufacturing a silicon carbide semi-conductor using silicon carbide 
semiconductor fabrication machines and equipment according to claim 1 to 3 and forming the epitaxial layer on the 
substrate The process which prepares for said epitaxial layer what the ion implantation of an impurity accomplished 
as said silicon carbide substrate, and carries said silicon carbide substrate on said wafer stage, The silicon carbide 
semi-conductor manufacture approach characterized by activating said impurity by performing the process made to 
heat to predetermined, temperature by heat treatment by said RF coil, and the process made to heat by heat 
treatment by said lamp and said RF coil beyond said predetermined temperature. 

[Claim 6] The silicon-carbide semi-conductor manufacture approach which is an approach of manufacturing a 
silicon-carbide semi-conductor using silicon-carbide semiconductor fabrication machines and equipment according 
to claim 1 to 3, and is characterized by to have the process which prepares for said epitaxial layer what the ion 
implantation of an impurity accomplished as said silicon-carbide substrate while the epitaxial layer is formed on the 
substrate, and carries said silicon-carbide substrate on said wafer stage, and the process which heat treatment by 
said lamp and RF coil is performed [ process ], and activates said impurity. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the SiC semi-conductor manufacture approach of having used the 

manufacturing installation of a silicon carbide (henceforth SiC) semi-conductor, and it. 

[0002] 

[Description of the Prior Art] The impurity stratification in SiC is performed by an ion implantation and heat-of- 
activation processing of the poured-in ion. At SiC, an impurity and since it is hard to activate especially p mold 
impurity by heat treatment, it is going to raise the rate of activation by raising the heat treatment temperature for 
activation. 
[0003] 

[Problem(s) to be Solved by the Invention] For example, when the front face of the impurity layer formed in the EPI 
film was observed by AFM after performing heat-of-activation processing at 1600 degrees C using a wafer with an 
off angle, in order to make easy formation of an epitaxial film (henceforth the EPI film), it was checked that the 
surface step-like dry area (step bunching) has occurred. When the magnitude of this surface dry area was 
investigated, it was amount Ra=of surface dry areas9.5nm. 

[0004] It is thought that such a surface dry area originates in the migration produced at the time of heat-of- 
activation processing, and is generated. Namely, since a step fine on a front face exists in the case of the wafer 
which has an off angle, In case it is heat-of-activation processing (heat-of-activation processing of p mold impurity 
in which elevated-temperature heat treatment is needed especially), while Si omission occurs in the edge part of the 
most unstable step in energy While the atom which caused a lifting and migration for migration by this Si omission 
forms a stable (0001) field, in order to recrystallize, a surface dry area occurs. 

[0005] Moreover, it was also checked that a carbonization layer is formed in the surface part of an epilayer. Si 
omission from the EPI film front face which produces this since heat-of-activation processing is an elevated 
temperature — a cause — becoming — carbon — since it becomes rich, it is thought that it is formed. 
[0006] In order to control formation of the carbonization film by such migration or Si omission, how to reduce ** 
heat treatment temperature, and the method of not giving the time amount which causes migration by short-time- 
izing ** heat treatment time amount can be considered. 

[0007] However, in order to make the rate of electrical-activity-izing high, it is desirable to perform heat treatment 
in an elevated temperature, for example, the rate of electrical-activity-izing becomes about about 3 times from 
under the temperature of 1600 degrees C under the temperature which is 1800 degrees C. Moreover, the leakage 
current in a PN junction also has little direction which performed heat treatment in an elevated temperature, and 
pressure-proofing by the PN junction also becomes high. And since such temperature is higher than migration 
generating temperature (migration generating temperature: 1420 degrees C), the approach of reducing ** heat 
treatment temperature cannot be chosen. 

[0008] Therefore, the method of not giving the time amount which causes migration from a viewpoint that it is 
compatible in improvement in the rate of electrical-activity-izing and control of a surface dry area, by short-time- 
izing ** heat treatment time amount is chosen. 

[0009] And various examination about such an approach was performed. First when the conventional heat 
treatment program is analyzed, the programming rate at the time of heat treatment is as slow as 20 degrees C / 
min, and the time amount which becomes beyond the temperature (1420 degrees C) from which migration arises is 
sufficiently long. Therefore, this is considered that it became a cause and the big surface dry area as mentioned 
above has occurred. For this reason, although the programming rate was gathered until it was set to 150 degrees 
C / min, and heat-of-activation processing was carried out, the same result as the above was brought also in this 
case. 

[0010] Then, heat-of-activation processing was carried out using the lamp annealer (a programming rate is 350 
degrees C / min extent) with which a programming rate is raised further. That is, the time amount by which heat 
treatment beyond the temperature from which migration arises is carried out was shortened by using a lamp 
annealer. Consequently, it has decreased until the amount Ra of surface dry areas was set to Ra=3.4nm. 
[0011] According to elevated-temperature heat treatment in such a short time, a device property may be raised 
compared with heat treatment at the conventional elevated-temperature furnace. That is, since the ramp rate 
(programming rate) of a high speed and an elevated-temperature process is dramatically as large as 20 to 100 times 
compared with the programming rate (5-6 degrees C / min) of a heat treating furnace, there are the following 
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advantageous points. 

[0012] For example, in formation of impurity layers, such as a source field and a drain field, while being able to aim 
at high activation and reduction of a residual defect, it becomes possible to realize shallow junction. Moreover, heat- 
of-activation processing is attained without remarkable redistribution of a dopant Furthermore, it becomes possible 
to be able to control a heat treatment ambient atmosphere easily, for example, to reduce the surface contamination 
at the time of heat treatment. 

[0013] However, even if excelled as a process, in the actual condition, the lamp annealer which can realize high 
temperature which is needed by heat-of-activation processing does not exist to a large area wafer. That is, although 
spot heating with a halogen lamp or a xenon lamp can perform heat treatment to 2000 degrees C, since most parts 
by which a lamp exposure is not carried out are not heated, they can process only a small area wafer and cannot 
respond to a large area wafer. Moreover, although it is possible to heat-treat by heating both sides of a wafer with a 
lamp in the case of a small area wafer, when both sides are heated with a lamp, there is a problem that SiC will 
sublimate from a wafer front face. Furthermore, in order to only heat a wafer directly, the temperature of a reaction 
chamber or an ambient atmosphere does not go up by the lamp annealer. and a big temperature gradient is also 
generated in it 

[0014] In view of the point describing above, this invention can respond also to a large area wafer, and let it be the 
offering-SiC semi-conductor manufacture approach using SiC semiconductor-fabrication-machines-and-equipment 
and it which can prevent sublimation of SiC object. 
[0015] 

[Means for Solving the Problem] In order to attain the above-mentioned object, in invention according to claim 1 
The lamp which is arranged on the wafer stage (6) in which a silicon carbide substrate (1) is carried, and a wafer 
stage, and irradiates light (4), The light which a lamp emits is collected, and it has the condensing means (9) which 
light is made to irradiate to a silicon carbide substrate, and the RF coil (8) arranged down the wafer stage, and is 
characterized by being constituted so that the both sides of heat treatment with a lamp and heat treatment by the 
RF coil can carry out. 

[0016] According to such a configuration, as shown in claim 4 thru/or 6, heat treatment by the RF coil and heat 
treatment using a lamp can be made to serve a double purpose, and activation can be performed. And the 
predetermined temperature which migration does not generate can perform heating which used the RF coil, and can 
perform heating which used the lamp above the predetermined temperature which migration may generate. For this 
reason, even if heating comes to be locally performed after the whole inside of a chamber serving as an elevated 
temperature with heating with an RF coil and shifting to heating with a lamp, the other field can also be heated and 
heat treatment corresponding to a large area wafer can be performed. Moreover, since the whole inside of a 
chamber can be made into an elevated temperature, the temperature gradient in the field of a silicon carbide 
substrate can be suppressed small. 

[0017] In invention according to claim 2, it is arranged between a wafer stage, a lamp, and a condensing means, and 
is characterized by having with the movable gate (10) controlled by the closed state which interrupts that the light 
from a lamp is irradiated by the silicon carbide substrate, and the open condition of making it the light from a lamp 
irradiated by silicon carbide. 

[0018] An impurity can be activated one after another, without making a lamp switch off by using such a 
configuration, then the movable gate, and an impurity layer can be formed. For this reason, even if it is a case before 
the exposure with a lamp is stabilized, so that time amount may be taken, the heat history of an about [ each part ] 
can be equalized and the electrical characteristics of a SiC substrate can be stabilized. 

[0019] In invention according to claim 3. it has the quartz lot (11) which penetrates the light collected by the 

condensing means, and is characterized by being constituted so that the light which passed this quartz lot may be 

irradiated at a silicon carbide substrate, this ** — a configuration [ like ], then since an optical exposure can be 

performed more to a large area, it becomes possible to perform activation in the large range. 

[0020] As claim 4 thru/or 6 are shown in claim 4 about invention of an approach which manufactures a silicon 

carbide semi-conductor using silicon carbide semiconductor fabrication machines and equipment according to claim 

1 to 3, as for heat treatment by the RF coil, and more than it, predetermined temperature is good also as heat 

treatment with a lamp, and as shown in claim 5, predetermined temperature is good [ heat treatment by the RF coil. 

and more than it'] also as heat treatment by the lamp and the RF coil. Furthermore, as shown in claim 6. more than 

both it is good also as heat treatment by the lamp and the RF coil to predetermined temperature. 

[0021] In addition, the sign in the parenthesis of each above-mentioned means shows response relation with the 

concrete means of a publication to the operation gestalt mentioned later. 

[0022] 

[Embodiment of the Invention] (The 1st operation gestalt) The mimetic diagram of the thermal treatment equipment 
as SiC semiconductor fabrication machines and equipment used for 1 operation gestalt of this invention at drawing 1 
is shown. Hereafter, the configuration of a thermal treatment equipment is explained based on drawing 1 . 
[0023] The thermal treatment equipment shown in drawing 1 is arranged so that space up down one may be in 
agreement with the direction of top and bottom. This thermal treatment equipment has the case section 2 and the 
quartz tube 3 which constitute the chamber in which the SiC substrate 1 is held, and the housing section 5 by which 
a lamp 4 is arranged, and is constituted. 

[0024] While having the wafer stage 6 made from a quartz, the case section 2 is equipped with the susceptor 7 
made from graphite carried on the wafer stage 6, and it has at it the composition that these were installed in the 
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quartz tube 3. The wafer stage 6 is constituted possible [ a scan in the direction of X-Y ] on the level surface, and 
the susceptor 7 is constituted pivotable on the level surface. And it is the SiC substrate's 1 being carried on the 
wafer stage 6 through a susceptor 7, and scanned freely on the level surface on the wafer stage 6. 
[0025] Moreover, the case section 2 is equipped with gas inlet 2a and gas exhaust 2b. It has the supply source of 
SiH4 gas, H2 gas. HCI gas, Ar gas. and each C3H8 gas. each gas is introduced in a chamber through gas inlet 2a. and 
the controlled atmosphere in a chamber can be performed now in gas inlet 2a by discharging each gas suitably 
through gas exhaust 2b. 

[0026] The interior of the case section 2 is equipped with RF coil 8 which constitutes a heating means. This RF coil 
8 is arranged at the lower part of the wafer stage 6, and can heat now the SiC substrate 1 carried in the wafer 
stage 6 from the opposite hand of the wafer stage 6. The configuration when seeing this RF coil 8 from a top face is 
a curled form as shown in drawing 2 , and has the composition that the SiC substrate 1 can be heated on the whole. 

[0027] On the other hand, two or more lamps 4 are arranged at the housing section 5. Although omitted and 
indicated in drawing 1 , the lamp 4 of these plurality is regularly arranged in the shape of an array, as shown in 
drawing 3 , if it sees from a lower part. The halogen lamp, the xenon lamp, and the infrared lamp are used for two or 
more lamps 4. And two or more lamps 4 are being fixed to the housing section 5 through the reflector section 9 as a 
condensing means. In such a configuration, as the drawing Nakaya mark shows, the light of a lamp 4 is reflected by 
the internal surface (reflector) of the reflector section 9, and the reflected lights are collected in a predetermined 
location, i.e., the location of the SiC substrate 1 with which it was carried on the wafer stage 6. 
[0028] Then, the heat-of-activation art using the thermal treatment equipment which accomplishes the above- 
mentioned configuration is explained using drawing 1 . 

[0029] First, the SiC substrate 1 is prepared. After forming n-mold EPI film to n+ mold substrate as a SiC substrate 
1, specifically, what carried out the ion implantation of an impurity, for example, the p mold impurity, to n-mold EPI 
film is prepared. And this SiC substrate 1 is carried in the wafer stage 6. At this time, the near front face in which 
n-mold EPI film was formed among the SiC substrates 1 is turned to the wafer stage 6 side. That is, it arranges so 
that the near field in which n-mold EPI film is not formed among the SiC substrates 1, i.e.. the rear face which is n+ 
mold substrate side, may be exposed. 

[0030] Then, the location in which the light from a lamp 4 gathers by scanning the wafer stage 6, and the part made 
to heat among the SiC substrates 1 are made in agreement. That is, in the rear face of the SiC substrate 1, 
alignment is carried out so that the light from a lamp 4 may be irradiated by the location where the impurity was 
poured in among n-mold epilayers, and the corresponding part. 

[0031] Then, after introducing SiH4 gas, H2 gas, or HCI gas in a chamber through gas inlet 2a, an ambient 
atmosphere pressure is adjusted, Ar gas is introduced if needed, and heating by RF coil 8 is performed. And after 
raising temperature to 1000-1400 degrees C with heating by RF coil 8, a stop and a lamp 4 are made to turn on 
heating by RF coil 8. Thereby, it is reflected by the internal surface of a reflector, and the light emitted from the 
lamp 4 is bundled in the upper part of the wafer stage 6, and is irradiated toward the rear face of the SiC substrate 
1. For this reason, the temperature by the side of the rear face of the SiC substrate 1 rises with a high programming 
rate, and turns into high temperature of 1000-1400 degrees C or more. 

[0032] In lamp heating, at this time, the part by which light is irradiated will rise [ temperature ] most, but since heat 
conduction of SiC is good, heat is easily transmitted from a rear-face side also to a front-face side. For this reason, 
even if it does not irradiate direct light at the front-face side of the SiC substrate 1 with which the impurity was 
poured in, that front-face side also serves as an elevated temperature. 

[0033] Thus, heat-treatment with a high programming rate accomplishes, the impurity poured into n-mold EPI film is 
activated, and an impurity layer is formed. At this time, RF coil 8 performs heat treatment to 1000-1400 degrees C 
used as extent which migration does not generate like this operation gestalt, and the lamp 4 is performing heat 
treatment at the temperature exceeding it That is, in the temperature requirement which migration does not 
generate, it heats with RF coil 8 and is made to perform heating with an early programming rate with a lamp 4 in the 
temperature requirement which migration may generate. For this reason, it becomes possible to perform heating 
with a high programming rate with a lamp 4, where the inside of a chamber is made to become an elevated 
temperature to some extent with RF coil 8. 

[0034] And since the light from a lamp 4 is collected and he is trying to irradiate the SiC substrate 1 as mentioned 
above, a part to form an impurity layer in can be made to elevated-temperature-ize locally. 

[0035] Next, the wafer stage 6 is scanned with the lamp 4 irradiated, and a part to make it heating next among the 
SiC substrates 1 and the location in which the light from a lamp 4 gathers are made in agreement. By this, the SiC 
substrate 1 is heated, an impurity is activated, and an impurity layer is formed. And the alignment process by the 
scan of the wafer stage 6 and the exposure process of the light to the SiC substrate 1 are repeated, an impurity is 
activated in order, and an impurity layer is formed. 

[0036] Thus, with this operation gestalt, while making heat treatment by RF coil 8, and heat treatment using a lamp 
4 serve a double purpose and performing activation, it is made to carry out to n+ mold substrate side rather than 
performs a lamp exposure in the impurity layer formed in n-mold epilayer directly. Moreover, the ambient 
atmosphere under heat treatment is made into the ambient atmosphere containing SiH4 gas. H2 gas. or HCI gas. For 
this reason, the following effectiveness can be acquired. 

[0037] First, in the temperature requirement which migration does not generate, it is heating with RF coil 8. For this 
reason, even if heating comes to be locally performed after the whole inside of a chamber serves as an elevated 
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temperature and shifts to heating with a lamp 4, the other field can also be heated and heat treatment 
corresponding to a large area wafer can be performed. Moreover, since the whole inside of a chamber can be made 
into an elevated temperature, the temperature gradient in the field of the SiC substrate 1 can be suppressed small. 
[0038] Moreover, since heating with a lamp 4 can be made only into one field of the SiC substrate 1, it can control 
that SiC sublimates from the front face of the SiC substrate 1. Furthermore, with this operation gestalt, the lamp 
exposure is carried out at n+ mold substrate side. The growth temperature of this n+ mold substrate is about 2300 
degrees C, and is fully higher than about 1550 degrees C which is heat-of-activation processing temperature and 
the growth temperature of n-mold epilayer. For this reason, even if it performs a lamp exposure to n+ mold 
substrate. SiC can be prevented from sublimating not much. This becomes possible to control the surface dry area 
of the SiC substrate 1 more. 

[0039] since [ moreover, ] the ambient atmosphere under heat treatment is made to contain SiH4 gas — Si — it 
can consider as a rich ambient atmosphere and Si omission from the SiC substrate 1 can be prevented. 
Furthermore, since the ambient atmosphere under heat treatment is made to contain H2 gas or HC1 gas, the atom 
which carried out migration can be etched and it becomes possible to control the surface dry area of the SiC 
substrate 1 more. 

[0040] (The 2nd operation gestalt) The mimetic diagram of the thermal treatment equipment as SiC semiconductor 
fabrication machines and equipment used for the 2nd operation gestalt of this invention at drawing 4 is shown. Since 
the basic configuration of this thermal treatment equipment is the same as that of the thing of the 1st operation 
gestalt shown in drawing 1 , only a different part is explained. 

[0041] As shown in drawing 4 , heating is equipped with one lamp 4 with this operation gestalt. Moreover, the 
housing section 5 is equipped with the movable gate 10 which performs closing motion between a lamp 4 and the 
SiC substrate 1 arranged on the wafer stage 6. In case this movable gate 10 is in an open condition, even the SiC 
substrate 1 with which the light irradiated from the lamp 4 has been arranged on the wafer stage 6 arrives, the light 
irradiated from the lamp 4 on the occasion of a closed state is interrupted by the movable gate 10. and even the 
SiC substrate 1 arrives. 

[0042] Although it is the same as that of the 1st operation gestalt fundamentally and the effectiveness also 
becomes being the same as that of the 1st operation gestalt, with this operation gestalt. the heat treatment 
approach using such a thermal treatment equipment was made to perform the still more nearly following actuation, 
and has acquired the following effectiveness. 

[0043] First, after carrying the SiC substrate 1 on a susceptor 7 like the 1st operation gestalt the location in which 
the light from a lamp 4 gathers by scanning the wafer stage 6, and the part made to heat among the SiC substrates 
1 are made in agreement. And after making a lamp 4 turn on by making the movable gate 10 into a closed state, if 
the exposure from a lamp 4 is stabilized, the movable gate 10 will be made into an open condition. Thereby, it is 
reflected by the internal surface of the reflector section 9, and the light emitted from the lamp 4 is bundled in the 
upper part of the wafer stage 6, and is irradiated toward the rear face of the SiC substrate 1. For this reason, it 
goes up with a programming rate with the high temperature by the side of the rear face of the SiC substrate 1, an 
impurity is activated, and an impurity layer is formed. 

[0044] Next, after making the movable gate 10 into a closed state, with the lamp 4 irradiated, the wafer stage 6 and 
a susceptor 7 are scanned and a part to make it heating next among the SiC substrates 1 and the location in which 
the light from a lamp 4 gathers are made in agreement. Then, the movable gate 10 is made into an open condition. 
By this, the SiC substrate 1 is heated, an impurity is activated, and an impurity layer is formed. And the process 
which makes the movable gate 10 a closed state, with the lamp 4 irradiated, the alignment process by the scan of 
the wafer stage 6, and the exposure process of the light to the SiC substrate 1 by making the movable gate 10 into 
an open condition are repeated, an impurity is activated in order, and an impurity layer is formed. 
[0045] Thus, he activates an impurity one after another, without making a lamp 4 switch off by using the movable 
gate 10, and is trying to form an impurity layer with this operation gestalt. For this reason, even if it is a case before 
the exposure with a lamp 4 is stabilized, so that time amount may be taken, the heat history of an about [ each 
part ] can be equalized and the electrical characteristics of the SiC substrate 1 can be stabilized. Moreover, 
although light will be irradiated by even the part which does not need to be activated and the part will be heated if 
alignment of the wafer stage 6 is scanned and carried out, with the exposure with a lamp 4 performed, with this 
operation gestalt. this can be prevented and the temperature control of the SiC substrate 1 can be made easy. 
[0046] In addition, although the light from a lamp 4 will be irradiated also to the movable gate 10, since only the 
exposure of the light in a defocusing location is made at the movable gate 10, the movable gate 10 does not need to 
consist of refractory materials. 

[0047] (The 3rd operation gestalt) The mimetic diagram of the thermal treatment equipment as SiC semiconductor 
fabrication machines and equipment used for the 3rd operation gestalt of this invention at drawing 5 is shown. Since 
the basic configuration of this thermal treatment equipment is the same as that of the thing of the 1st operation 
gestalt shown in drawing 1 , only a different part is explained. 

[0048] As shown in drawing 5 , the quartz lot 1 1 is arranged between the lamp 4 and the quartz tube 3. This quartz 
lot 1 1 draws light towards the SiC substrate 1 by carrying out internal reflection of the exposure light in a lamp 4, 
and the reflected light in the reflector section 9, as shown in drawing 6. it has this quartz lot 11 for every group of 
each lamp 4 and the reflector section 9 — having — **** — each quartz lot 1 1 — respectively — since — light is 
irradiated towards the SiC substrate 1. 

[0049] Although it is the same as that of the 1st operation gestalt fundamentally and the effectiveness also 
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becomes being the same as that of the 1st operation gestalt, a configuration like this operation gestalt. then since 
an optical exposure can be performed more to a large area, the heat treatment approach using such a thermal 
treatment equipment becomes possible [ performing activation in the large range ]. 

[0050] (Other operation gestagen) With the above-mentioned operation gestalt, in the temperature which migration 
does not generate, heating by RF coil 8 is performed, and with the temperature which migration may generate, 
although it is made to perform heating with a lamp 4. it does not restrict to this. 

[0051] For example, in addition to a lamp 4, at the temperature which migration does not generate, it may be made 
to perform heating by RF coil 8 and to perform heating by RF coil 8 in the temperature which migration may 
generate. In this case, when activation is completed, while making a lamp 4 switch off, a stop and heating are 
stopped for the energization to RF coil 8. 

[0052] Moreover, it may both be made to perform heating by the lamp 4 and RF coil 8 also at the temperature which 
the temperature which migration does not generate, or migration may generate. In this case, when activation is 
completed, while making a lamp 4 switch off, a stop and heating are stopped for the energization to RF coil 8. 
[0053] Although it constitutes from an above-mentioned 3rd operation gestalt so that the light from two or more 
quartz lots 1 1 may be irradiated by the SiC substrate 1 as it is. the light from two or more quartz lots 1 1 is brought 
together in one more quartz lot and the SiC substrate 1 can irradiate after that. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the thermal treatment equipment in the 1st operation gestalt of this invention. 
[Drawing 2] It is the front view of RF coil 8 shown in drawing 1 . 

[Drawing 3] It is the front view of the housing section 5 equipped with the lamp 4 shown in drawing 1 . 
[Drawing 4] It is drawing showing the thermal treatment equipment in the 2nd operation gestalt of this invention. 
[Drawing 5] It is drawing showing the thermal treatment equipment in the 3rd operation gestalt of this invention. 
[Description of Notations] 

1 [ — A lamp, 5 / — The housing section, 6 / — A wafer stage, 7 / — A susceptor, 8 / — An RF coil. 9 / — The 
reflector section, 10 / — The movable gate. 11/ — Quartz lot. ] — A SiC substrate, 2 — The case section. 3 — A 
quartz tube. 4 
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Defects in the images include but are not limited to the items checked: 



U BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 
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